6                   NOTES  ON THE  CHEMISTRY  CF  IRON.

Influence of Manganese. Manganese aids the ab-
sorption of carbon in the blast-furnace and the formation
of combined carbon. The influence of manganese on
wrought iron and steel varies with the other ingredients,
It seems to act like carbon in most cases, though with
less energy, and to make the metal more easily worked
at a forging heat It is thus a remedy for sulphur,
whilst it acts indifferently, like silicon, towards phos-
phorus. In the manufacture of steel, manganese is
added at the end of the process to remove oxygen from
the bath. An addition of both manganese and silicon
prevents blow-holes in steel

Influence of Copper. Not much is known regard-
ing the effect of this element. Some reel-shortness
seems to be caused by the presence of a high per-
centage of copper,

Oxygen in Steel causes red-shortness, and is con-
sidered to exist chiefly as the iron monoxide (Fc ())*
In wrought iron it occurs in the slags of various com*
position that enter into that metal

Influence of Chromium and Tungsten* Both
these elements render the metal very hard. Chromium
has more effect than tungsten. Chromium steel seldom
contains more than one per cent of chromium, whilst
tungsten steel often has nine per cent of tungsten.
Both chromium and tungsten steels are mostly used for
cutting tools, etc. Chromium steel is also occasionally
used for structural purposes*